The essential oils of Centaurea gracilenta Velen. (CG) and C. ovina Pall. ex Willd. ssp. besserana (DC.) Dostál (COB) growing wild in Bulgaria, were studied by GC and GC-MS. Forty-five compounds for CG, representing the 90.1% of the oil, and 68 compounds for COB, representing the 91.9% of the oil, were identified. The oils were rich in sesquiterpenoids (33.4% for CG and 27.3% for COB), hydrocarbons (28.3% for CG and 10.7% for COB) and carbonylic compounds (12.7% for CG and 13.1% for COB). Fatty acids were abundant only for COB (31.3%). β-Eudesmol (12.8%), nonacosane (11.8%) and p-vinyl guiacol (7.5%) were recognized as the main constituents for CG, while hexadecanoic acid (21.4%), spathulenol (7.9%), β-eudesmol (5.8%) and caryophyllene oxide (5.7%) were the main compounds for COB.
Centaurea belongs to the family of the Compositae and it is one of the largest and taxonomically most difficult genus. It can comprise between 400 and 700 species according to the classification used. It is predominantly distributed in the Old World [1a-1e] ; East Anatolia and the Transcaucasus were recognized as the primary centre of origin and diversity whereas the Mediterranean area and the Balcan Peninsula as secondary centre [2a-2c] . In the Bulgarian flora Centaurea is represented by 60 species, and it is the genus richest in endemics [3] [4] [5] .
The delimitation of Centaurea as a genus is very hard because in its traditional circumscription of Flora Europaea it is obviously a non-monophyletic taxon [6, 7] . Therefore, many studies on the phylogeny and evolution of characters of "Centaurea" and the Centaureinae are addressed to floral and achene micromorphology, pollen morphology, karyology, DNA sequences [2b,2c,6,7,8a-8d,9a-9c]. So, as a continuation of our research on the volatile constituents of this genus [9d, 10-13,14a ,14b], we have investigated the aerial parts of Centaurea gracilenta Velen. and Centaurea ovina ssp. besserana (DC.) Dostàl collected in Bulgaria, both belonging to Sect. Arenariae (subgenus Acrolophus).
Centaurea gracilenta Velen. is a biennial plant with stems 20-40 cm high, with many branches. Leaves are scabrid; lower pinnatisect with linear segments, c. 0.5 mm wide. Capitula are solitary. Involucre is 9-11 X 4-6 mm; appendeges are brown, auriculate, with 4-6 fimriae on each side and an apical spine c.2 mm. Florets are pink. Pappus is c. ½ as long as achene. The species is endemic in Balkans: E. and SE Bulgaria and E. Romania.
Centaurea ovina ssp. besserana (DC.) Dostàl is an biennial plant with paniculately branched stems, 20-50 cm high. Leaves are sparsely pubescent. Involucre is 10-12 × 5-6 mm, ovoid-cylindrical; bracts are fimbriatae, with 3 veins on the dorsal surface; the lower fimbriae forming denticulate auricules. Pappus is c. 2.5 mm. The species belongs to the sect. Arenariae (Hayek) Dostàl, which includes in Europe c. 40 herbaceous taxa with not spiny branches and usually spiny appendages, the lower fimbriae are confluent into a hyaline margin or forming auricles [5] . C. ovina subsp. besserana forms a relatively large population in the East Bulgaria. The abundant nectar produced by Centaurea flowers attracts many pollinators. Some species are major honey plants for beekeepers. Monofloral honey from these plants is light and slightly tangy, and one of the finest honeys produced in some countries, for example in the USA [15a] . Hydrodistillation of the aerial parts of C. gracilenta (CG) and C. ovina ssp. besserana (COB) yielded 0.05% and 0.01% (w/w) of essential oil, respectively, both characterized by a pale yellow colour. In table 1 the compounds identified are listed according to their retention indices on a HP-5MS column, and are classified in 9 classes on the basis of their chemical structures. The composition of the oils is different, both qualitatively and quantitatively. In fact, in CG we identified 45 compounds that represented the 90.1% of the oil while in COB we identified 68 compounds amounting to the 91.7% of the oil. In the CG oil the main fractions were represented by hydrocarbons (28.3%) and oxygen containing sesquiterpenes (26.8%) while in COB oil fatty acids (31.3%) and oxygen containing sesquiterpenes (24.3%) were the main fractions. Moreover, even if the oxygen containing sesquiterpenes were present in both oils in the same number and quantitative extent, they differed for the composition. In fact, in both oils the caryophyllene oxide content was quite similar (6.7% and 5.7%), but while in the CGR oil β-eudesmol (12.8%) was the main compound of this fraction (and of the oil), in COB oil this compound was detected in amount (5.8%) similar to that of caryophyllene oxide, while the most representative oxygen containing sesquiterpene was spathulenol (7.9%). Differences were also present among the carbonylic compounds (12.7% for 7 components for CGR and 13.1% for 20 components for COB), but in this fraction the most representative components hexahydrofarnesyl acetone, (E)-β-ionone and (E)-geranyl acetone were present in comparable amounts for both the samples.
It is also worthy to point out the very low amount of monoterpenes: monoterpene hydrocarbons were absent in CG and present in low amount (2.1%, three compounds) in COB while oxygenated monoterpenes were 1.6% and 0.5% of the oil, in CG and COB respectively. According to the results obtained in previous studies on essential oils from other endemic Centaurea species, the oils were rarely characterized by monoterpenes. The only exception is C. moschata L., which contained a high amount (more than 36.0%) of these compounds [15b]. The absence of monoterpenes is a characteristic also for our samples. 
Isolation of the Essential Oil:
The air-dried samples were ground in a Waring blender and then subjected to hydrodistillation according to the standard procedure described in the European Pharmacopoeia [16] for 3 hours using n-hexane as a solvent. The hydrodistillation yielded 0.13% (w/w) of essential oil, characterized by a yellow dark colour and pleasant odour. The extracts were dried over anhydrous sodium sulphate and then stored in sealed vials, at -20°C, ready for the GC and GC-MS analyses. The relative concentrations of the volatile components identified are presented in Table 1 according to their elution order on a HP-5MS column.
